This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain. A fast and cost-effective way to manufacture complex 3D structures out of numerous materials is the technique of 3D-printing employing vat photopolymerization where a liquid photopolymer in a vat is selectively cured layer by layer under radiation with light. To improve mechanical as well as functional properties different types of fillers can be added to the photopolymer. However, when fillers are added particular attention must be paid according to the quality of the resulting part (e.g. sedimentation, homogeneity, processability) which creates the need for appropriate quality evaluation. The aim of our work was to test the feasibility of printing magnetic composites which consist of photopolymers embedded with MNP. These magnetic composites are intended to be used as long-term stable phantoms in magnetic particle imaging. To assist the development of this novel imaging modality phantoms of defined geometry and magnetic properties are mandatory. With 3D printing of magnetic composites, it is possible to advance the characterization of MPI scanners with defined, long-term stable magnetic composite phantoms and opens an elegant way to print complex structures that could resemble body-like parts containing defined amounts of MNP.
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1.Introduction
The aim of our work was to investigate the feasibility of printing magnetic composites which consist of photopolymers embedded with MNP for manufacturing of sophisticated MPI phantoms. To this end, we developed a protocol for systematic quality evaluation of 3D-printed magnetic composites to generate complex, long-term stable MPI phantoms with defined magnetic properties (MNP amount per voxel, signal shape per voxel). Prior to the actual 3D-printing, essential parameters such as magnetic properties of basic materials, homogenization procedure, mixture ratio, polymer cross-linking, and long-term stability were characterized and optimized to improve the quality of the resultant mixture. To magnetically characterize the liquid and solidified photopolymers with embedded MNP, we measured the quasi-static and dynamic magnetization behavior by means of dc-magnetometry (M-H) and Magnetic Particle Spectroscopy (MPS), respectively. To analyze the formability and smallest printable feature of a 3D-printed magnetic composite an appropriate geometry demonstrator was developed which also considers the orientation of different structures with respect to the printing direction. Finally, preliminary MPI imaging measurements of magnetic composites with different geometries were conducted.
Materials and methods

Magnetic nanoparticles
We used two commercially available MNP types, namely Ferucarbotran (Meito Sangyo, JPN) as well as EFH3 (FerroTec, 
